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本文运用 RACE 技术克隆得到编码多房棘球绦虫 SOX2 可能同源基因的全
长序列，命名为 EmSOX2；运用生物信息学分析其基因结构和功能域，构建原
核表达载体，制备多克隆抗体，结合免疫印迹、RT-PCR、实时荧光定量 PCR、
体外真核表达和免疫组化等方法对 EmSOX2 表达和定位进行了研究；利用 iPS
技术，研究 EmSOX2 在胚胎干细胞多潜能性维持中的作用。主要结果如下： 
(1) EmSOX2 基因全长为 1422bp，包括 70bp 的 3'UTR 和 29bp 的 5'UTR，
含一个长为 138bp 的内含子，编码阅读框为 1185bp；EmSOX2 基因只存在一种
转录形式，编码 394 个氨基酸，其 HMG box 保守功能区域与其他生物的 Sox2
的 HMG box 区域相似度达 90%以上。 
(2) EmSOX2 蛋白的表达主要定位于泡球蚴生发层细胞的细胞核中；
EmSOX2 表达定位于真核细胞的细胞核中；实时荧光定量 PCR 与 Western Blot
结果表明：EmSOX2 蛋白在囊泡的表达量明显高于原头节。 
(3) iPS 诱导技术的结果表明：EmSOX2 可替代小鼠外源 Sox2，与小鼠的外
源 Oct4、c-Myc 及 Klf 共感染小鼠胚胎成纤维细胞后，可以将其诱导成 iPS 细胞。 
综上所述，本文对泡状棘球蚴 Sox2 可能同源基因 EmSOX2 进行了克隆与
功能鉴定，得到了 EmSOX2 全长序列，发现 EmSOX2 蛋白在泡球蚴生发层细胞
中高表达，且对于维持小鼠胚胎干细胞的多潜能性起关键作用，与小鼠 Sox2 功


















  Abstract 
Echinococcus multilocular larvae,which spread to organ surfaces in vivo in a 
tumor- like way, could cause a dangerous zoonotic parasitic diseases. The growth and 
development of Echinococcus multilocular larvae depend on germinal layer cells 
which have strong capacities of self-renewal and differentiation.Germinal layer cells 
producing all kinds of alveolar hydatid cells, belong to neoblast.Sox2 is one of the key 
transcription factors in mammal embryonic stem cells, and it plays a pivotal role in 
maintaining the multipotency of stem cell.  
    In this study, we acquired EmSOX2 gene, which encoded EmSOX2, by RACE 
technology. We analyzed the gene structure using bioinformatics techniques. Next, 
several experiment procedures including the construction of prokaryotic expression 
vector, the preparation of polyclonal antibodies, immunoblotting, RT-PCR, and 
immunohistochemistry were adopted to locate the expression of EmSOX2. Finally, 
we researched the function of the EmSOX2 in maintaining the multipotency of the 
stem cells by iPS induced technology. 
    The following achievements are concluded: 
(1) The 1422 bp EmSOX2 gene is composed of 1185 bp code reading frame 
(30-542 bp, 681-1352 bp), 138 bp intron,70 bp 3'UTR and 29 bp 5'UTR; It encoded 
394 amino acids. In addition, EmSOX2 has a high similarity reaching 91% with 
other organisms’ Sox2 protein in HMG box conservative functional domains.   
(2) The IHC results indicated that EmSOX2 protein was mainly expressed in 
the nucleus of the germinal layer cells. In vitro, EmSOX2 protein was expressed in 
the nucleus of 293T cells.RT-PCR and WB results showed that EmSOX2 expression 
level in protoscolex period was significantly higher than that in vesica period for 
Echinoccus multilocular. 
    (3) The results that utilizing iPS technology to induce mouse fibroblasts 















confected with mouse Oct4, c-Myc, and Klf. The results of iPS induction show that  
EmSOX2 can replace mouse Sox2 
All in a word, we obtained full-length sequences of EmSOX2 by RACE  
technology from Echinococcus multilocularis; EmSOX2 protein, which played a 
pivotal role in maintaining the multipotency of the stem cell, was mainly expressed 
in the nucleus of the germinal layer cells.This study will contribute to realize the 
endogenous factor and the regulatory mechanism in maintaining the multipotency of 
the cell of Echinococcus multilocularis germinal layer. Besides, the results could 
also provide some theoretical evidences for new drug targets and even new drugs 
against Echinococcus multilocularis.  






















寄生虫[2]为：1、细粒棘球绦虫（Echinococcus granulosus, E.g; Batsch,1786 ）的
幼虫棘球蚴（Hydatid cyst）；2、多房棘球绦虫（Echinococcus multilocularisLeuckart, 
1863, Em）幼虫泡状棘球蚴（alveolar echinococcus ）；3、福氏棘球绦虫
(Echinococcus vogeli Rausch and Bernstein, 1972)的幼虫多囊棘球蚴（polycystic 
echinococcus）。 
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Fig1.1. Life cycle of Echinococcus multilocularis  
(From Wen Hao et,al ,2000) 
 
1.2 泡状棘球蚴病简介 














































































全能干细胞(totipotent stem cell )、多能干细胞（pluripotent stem cell）和单能干细
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